Context: Although physicians regularly use numeric coding systems such as the
porting patient care parameters on chronic diseases.
When the PQRS reports for these years were submitted, I noticed the residents used few of the available ICD-9-CM diabetes mellitus codes. The residents tended to stick with a single code for diabetes mellitus, even when a patient's blood glucose level varied or comorbidities developed. As the residents are faced with increasing patient loads and decreasing amounts of time to complete patient visits, they may reference a previous visit's documentation and select the last code used, which may or may not accurately reflect the changes in the patient's disease state.
Lack of training may be a contributing factor to coding inaccuracy. In my experience, residents rarely receive formal training in using ICD-9-CM codes. At Doctors Hospital Family Practice, residents learn to code by asking each other and attending physicians for help.
In an effort to improve the quality of coding performed by family practice residents, Doctors Hospital Family Practice implemented a 1-hour focused presentation on ICD-9-CM codes on the accuracy of diabetic coding into resident training. For the present study, I assessed residents' understanding of ICD-9-CM diabetes mellitus codes as well as the hospital's ICD-9-CM diabetes mellitus code use before and after the focused presentation. I hypothesized that residents' understanding of The ICD-9-CM is arranged alphabetically by diagnosis and linked to the numeric code. The codes are used to populate claim forms and to determine physicians' reimbursement for the work that they perform. They are also used for a multitude of other reasons, from preventing medical fraud to evaluating data for the patient-centered medical home model. The 10th revision of the ICD, to be introduced in
October 2015, will have more than 68,000 codes, compared with the 13,000 codes in ICD-9-CM. 5, 6 The current ICD-9-CM system's design does not allow for an in- For the second part of the study, electronic billing information was gathered using an electronic medical record query for the number of times each of the 39 ICD-9-CM codes associated with diabetes mellitus had been used during a 6-week period before the lecture (phase 1) and during the 6 weeks after the lecture (phase 2). All patient visits for which diabetes mellitus codes were used were included in the analysis.
Statistical Analysis
Data were examined using an independent sample 2-tailed t test. A P value less than or equal to .035 was considered statistically significant. Analyses were performed using SPSS statistical software (version 22.0; IBM Corp).
Results

Eighteen Doctors Hospital Family Practice residents
completed the pretest and posttest on diabetes mellitus coding. Among all residents, the mean (SD) percentage of correct answers was 72.8% (17.1%) for the pretest and 84.4% (14.6%) for the posttest, for an improvement of 11.6 percentage points (P≤.035).
Medical records for 176 patient visits included ICD-9-CM diagnostic codes for diabetes mellitus that were documented during phase 1 (Table) . 
Methods
This 2-part study took place from September to The pretest-posttest research design was used to monitor the effect of the program because it is the controlled, a decline from 33% during phase 1. In addition, 146 (37%) included the ICD-9-CM code diabetes mellitus type II uncontrolled (250.02), and increase from 36% during phase 1. Use of other diabetes mellitus codes also increased from phase 1 to phase 2 (Table) , indicating a greater variety in codes used after the focused lecture.
During phase 2, medical records for 393 patient visits included ICD-9-CM diagnostic codes for diabetes mellitus, an increase of 217 records (Table) .
Thirteen of the available 39 codes (33%) were used, an increase of 7 percentage points from phase 1. Of 393 medical records, 102 (26%) included the generic ICD-9-CM code of 250.00 for diabetes mellitus type II Six weeks after residents attended a focused lecture on diabetes mellitus coding accuracy.
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Selection bias is always a concern. In the current study, all patients with diabetes mellitus cared for during the study period were included without exception. Therefore, the problem of selection bias should have been controlled. This study had some limitations, including the use of aggregate numbers for the pretest and posttest results rather than assessing the performance of individual residents. However, the information obtained is not intended to guide performance of 1 specific resident but rather to observe the overall performance of family practice residents for all years of training. In addition, not all residents were present for both phases of medical record data collection, so that information would have been difficult to correlate. Aggregate data were used to assess overall use of ICD-9-CM codes.
In addition, the study's short duration made it difficult to infer ongoing change in coding behavior. However, the findings show that the overall pattern of coding can be changed after an educational presentation targeting a specific area of coding, which was the focus of the hypothesis. Further study into the best method of teaching coding to family practice residents should assess whether the changes in ICD-9-CM coding observed in this study are preserved after a longer period (ie, 3 or 6 months).
Conclusion
After family practice residents attended a focused lecture on diabetes mellitus coding, resident coding knowledge improved. The total number of diabetic codes used did not change after the lecture, but a greater variety in the codes used was noted. Additional research is needed to assess the long-term effects of such a program, but other institutions should consider incorporating similar focused coding training into their residency curriculum, particularly with the transition to ICD-10.
Discussion
The findings of the current study revealed that pretestposttest scores improved after the focused 1-hour lecture on diabetes mellitus coding. This difference is not transferrable to improved ability to code diabetic patient visits, however, and is only reflective of improvement on the 10-question test. The improvement could be accounted for by familiarity with the material presented and the short time from the first to the second test.
Phase 1 medical record information revealed that 10 of the possible 39 codes (26%) for diabetes mellitus were used. An explanation for this pattern could be that residents continued to use the diabetes mellitus codes that were present in the medical records from prior visits. However, the focus of this study was not to determine physicians' ability to correctly code for diabetes mellitus but rather their ability to use all of the available diabetes mellitus codes within the ICD-9-CM. Thus, it is possible that the codes from previous visits were appropriate. Further investigation would be needed to determine if the coding was correct or incorrect. Future studies may also look into coding accuracy by year of resident training; more senior residents may have a better understanding of the complexities and subtleties of diabetes mellitus and thus be better at complex coding.
Phase 2 medical record information revealed that 13 of the 39 codes for diabetes mellitus (33%) were used, indicating a small change in the number of ICD-9-CM codes used between phase 1 and phase 2.
Differences were found, however, in the distribution of the specific ICD-9-CM codes used. For example, the standard diabetes mellitus code of 250.00 was used more during phase 1 than during phase 2. In the 6 weeks after the focused lecture on diabetes mellitus coding, the number of codes used was distributed more throughout the available diabetes mellitus codes. This finding could be a result of residents' better understanding of the diabetic code assignment
